Mechanisms of synaptic fatigue in a developing autonomic ganglion.
Synaptic transmission in developing systems has often been noted to exhibit depression or failure at moderate frequencies of stimulation. While this is often presumed to be a transient, nonspecific inability of developing systems to meet the demands of synaptic transmission, this report demonstrates that such failure in the choroidal neurons of the embryonic ciliary ganglion is due to muscarinically mediated inhibition. Although the ganglion is composed of both choroid and ciliary neurons, only the choroid neurons exhibit the muscarinic depression, and only during embryonic development. The pharmacological properties of the relevant receptor are different from those of the muscarinic receptor involved in presynaptic inhibition in adult autonomic systems. Receptor-mediated, synaptic failure during development may serve to protect immature postsynaptic neurons from potentially toxic overstimulation.